Growth and branching morphogenesis of rat collecting duct anlagen in the absence of metanephrogenic mesenchyme.
The growth and differentiation of the epithelium in many tissues is mediated by interactions with the adjacent mesenchyme, but the mechanisms responsible remain undefined. To identify the factors involved in the growth and branching morphogenesis of ureteric bud, which is the collecting duct anlagen, buds from 13-gestation-day rat embryos were separated from the metanephrogenic mesenchyme and explanted to culture dishes coated with gelled type I collagen in a defined medium. Under these conditions buds attached to the substrate and grew out without indication of cell senescence. When buds were instead suspended in gelled type I collagen, branching morphogenesis was observed despite the absence of mesenchyme although it was not as extensive as in vivo. Since growth occurred much more slowly in culture than expected, culture conditions were varied in attempts to accelerate the process. Despite extensive screening of matrices and growth factors, only epidermal and endothelial cell growth factors stimulated growth to a significant extent. Transforming growth factor-beta, on the other hand, was a potent inhibitor of growth. Homogenates from tumors that caricature metanephrogenic mesenchyme were highly mitogenic for bud cells and, thus, will be a source of material for characterizing regulatory factors involved in renal growth. These studies show that growth and branching morphogenesis of the ureteric bud can occur without direct cell-cell interactions with the metanephrogenic mesenchyme and that matrices and factors secreted by the mesenchyme may mediated these activities in vivo.